Objectives: Body mass index (BMI) is commonly used in epidemiological study or clinical center. However, it is not exactly correlated with body fat composition and does not reflect sex, age, or race. The aim of this article is to evaluate the validity of BMI standards relative to total body fat (TBF) and to estimate new BMI criteria that correspond to TBF for obesity, especially for Asian postmenopausal women. Methods: A total 3,936 patients were included in this cross-sectional study, including 1,565 premenopausal and 2,371 postmenopausal women. At the time of visit, demographic data were collected. We demonstrated the validity of BMI cut-point of 25 kg/m 2 by using area under the curve (AUC), and presented the empirical optimal BMI cut-point by using Youden's index and overall accuracy in both premenopausal and postmenopausal women. 
Introduction
Obesity is defined as medical condition where there is an excessive fat accumulation that may harm health. For instance, it is associated with increased risk of diabetes, hypertension, cardiovascular disease, cancer, liver disease, sleep apnea and respiratory problems. 
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However, BMI is inaccurate and indirect measures for obesity assessment, because it does not consider the fat distribution. Aging is associated with increase in central and intra-abdominal fat, combined with decrease in lower body subcutaneous fat. 4 These age-related changes in body composition can occur independent of changes in total adiposity, weight or waist circumference. 5 Especially for postmenopausal women, estrogen deficiency essentially contributes to obesity, because estrogen plays a vital role in fat storage and distribution. 6 Before menopause, estrogen deposits fat in thigh, hips, and buttocks. During and after menopause, decrease in estrogen leads to an overall increase in total body fat (TBF) but now more so in central portion. 7 In ad- 
Discussion
As for defining obesity, the results of this study indicate that current BMI criteria are too low for Korean women and there is a difference depending on menopausal status of women.
In this study, the prevalence of obesity was quite different between premenopausal and postmenopausal women. In premenopausal women, 263 patients were obese by BMI and 
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the prevalence was 16.8%. By comparison, 604 postmenopausal women were obese and the prevalence was 25.5% (P < 0.001). The proportion of TBF ≥ 25% in premenopausal and postmenopausal group was 70.5% and 90.8%, respectively (P < 0.001). In common, the rate of obesity was higher in postmenopausal group. Chang et al. 14 showed similar results that BMI and TBF percentage were significantly increased through menopausal transition.
We evaluated the validity of BMI cut-point of 25 kg/m 2 comparing to TBF reference values from 25% to 40% at interval of 1%. In Table 2 , all AUC values for each TBF exceed 0.9. Therefore, BMI-defined obesity (≥ 25 kg/m 2 ) is quite good diagnostic test.
As TBF reference value increases from 25% to 40%, the sensitivity increases and the specificity decreases. However, the degree of sensitivity increase (+75.4% in premenopausal women, and +71.0% in postmenopausal women) was much higher than that of specificity decrease (-16.8% in premenopausal women and -24.7% in postmenopausal women).
These results mean that by using TBF, we can define obese women who are truly obese. Also, PPV values of both groups have a larger variation than NPV values. It means that the probability that someone who is truly non-obese is classified as non-obese will be raised by using TBF.
We demonstrated the optimal BMI cut-point to define obesity by using Youden' s index and overall accuracy in Table 3 .
In premenopausal women, TBF ≥ 38% indicated the highest Third, range of age is too narrow because the proportion of 20s or 30s is extremely low. Yet, there is significant difference between premenopausal and postmenopausal women (P < 0.001), so it is meaningful in this respect.
In conclusion, though BMI has been commonly used in epidemiological study because it is simple to apply and it has correlation with body fat percentage, we should consider that this relationship is significantly influenced by age and gender. 19 The percentage of body fat, irrespectively of body weight itself, is associated with obesity-related diseases such as hypertension, diabetes, dyslipidemia, metabolic syndrome and cardiovascular disease. 20 BMI is good diagnostic test, but by using TBF standards, the change that we can define obese women who are truly obese and someone is classified as non-obese who is truly non-obese will be higher. In this study, we established new BMI cut point according to TBF. Further studies that evaluate the validity of these BMI cutpoint values according to obesity-related diseases should be conducted.
